Increased noradrenergic neurotransmission to a pain facilitatory area of the brain is implicated in facilitation of chronic pain.
Noradrenaline reuptake inhibitors are known to produce analgesia through a spinal action but they also act in the brain. However, the action of noradrenaline on supraspinal pain control regions is understudied. The authors addressed the noradrenergic modulation of the dorsal reticular nucleus (DRt), a medullary pronociceptive area, in the spared nerve injury (SNI) model of neuropathic pain. The expression of the phosphorylated cAMP response element-binding protein (pCREB), a marker of neuronal activation, was evaluated in the locus coeruleus and A5 noradrenergic neurons (n = 6 rats/group). pCREB was studied in noradrenergic DRt-projecting neurons retrogradely labeled in SNI animals (n = 3). In vivo microdialysis was used to measure noradrenaline release in the DRt on nociceptive stimulation or after DRt infusion of clonidine (n = 5 to 6 per group). Pharmacology, immunohistochemistry, and western blot were used to study α-adrenoreceptors in the DRt (n = 4 to 6 per group). pCREB expression significantly increased in the locus coeruleus and A5 of SNI animals, and most noradrenergic DRt-projecting neurons expressed pCREB. In SNI animals, noradrenaline levels significantly increased on pinprick (mean ± SD, 126 ± 14%; P = 0.025 vs. baseline) and acetone stimulation (mean ± SD, 151 ± 12%; P < 0.001 vs. baseline), and clonidine infusion showed decreased α2-mediated inhibitory function. α1-adrenoreceptor blockade decreased nociceptive behavioral responses in SNI animals. α2-adrenoreceptor expression was not altered. Chronic pain induces brainstem noradrenergic activation that enhances descending facilitation from the DRt. This suggests that antidepressants inhibiting noradrenaline reuptake may enhance pain facilitation from the brain, counteracting their analgesic effects at the spinal cord.